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TEST REPORT DECLARATION

Applicant : NOKTA MUHENDISLIK A.S.
Address :  EMEK MAH.SAKIZ SOK.NO :4/1,34785 SANCAKTEPE, ISTANBUL, TURKEY
Manufacturer :  NOKTA MUHENDISLIK A.S.
Address :  EMEK MAH.SAKIZ SOK.NO :4/1,34785 SANCAKTEPE, ISTANBUL, TURKEY
EUT Description : METAL DETECTOR
SIMPLEX NEW GENERATION, SIMPLEX LITE
(A) Model No. . STARTER PACK, SIMPLEX LITE, SIMPLEX BT,
SIMPLEX ULTRA, SIMPLEX ULTRAWHP
(B) Trademark . NOKTA DETECTION TECHNOLOGIES

Measurement Standard Used:
FCC Rules and Regulations Part 15 Subpart C Section 15.247,
ANSI C63.10-2013

The device described above is tested by Shenzhen Alpha Product Testing Co., Ltd. to determine the
maximum emission levels emanating from the device. The test results are contained in this test report and
Shenzhen Alpha Product Testing Co., Ltd. is assumed of full responsibility for the accuracy and
completeness of these tests.

After the test, our opinion is that EUT compliance with the requirement of the above standards.

This report applies to above tested sample only. This report shall not be reproduced in parts without written
approval of Shenzhen Alpha Product Testing Co., Ltd.

Yannis Wen
Tested by (name + signature).............. }/WM'S wen

Project Engineer

) Reak Yang
Approved by (name + signature).......: Proiect M
roject Manager

Date of iSSU€...... coceviviiiiiiininndd June 20, 2023
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1. Summary Of Standards And Results

1.1.Description of Standards and Results

The EUT have been tested according to the applicable standards as referenced below:

Test Iltem Standards Paragraph Result
. FCC Part 15: 15.247(b)(1)
Maximum Peak Output Power P
, FCC Part 15: 15.215
Bandwidth p
. , FCC Part 15: 15.247(a)(1)
Carrier Frequency Separation P
. FCC Part 15: 15.247(a)(1)
Number Of Hopping Channel P
! FCC Part 15: 15.247(a)(1)
Dwell Time P
FCC Part 15: 15.209
Radiated Emission FCC Part 15: 15.247(d) P
. FCC Part 15: 15.247(d)
Band Edge Compliance P
. . FCC Part 15: 15.207
Power Line Conducted Emissions P
Antenna requirement FCC Part 15: 15.203 P

Note:

1. P is an abbreviation for Pass.

2. F is an abbreviation for Fail.

3. N/Ais an abbreviation for Not Applicable.




Page 7 of 73 Report No.: A2305333-C01-R08

2. General Information

2.1.Description of Device (EUT)

Description/PMN

Model
Number/HVIN(s)
Diff.

Trademark

Test Voltage

Radio Technology
Operation frequency
Modulation

Channel No.
Channel Separation

Antenna Type

Software version

Hardware version

Remark:

METAL DETECTOR

SIMPLEX NEW GENERATION, SIMPLEX LITE STARTER PACK, SIMPLEX
LITE, SIMPLEX BT, SIMPLEX ULTRA, SIMPLEX ULTRA WHP

There is no difference except the name of the model. All tests are made with the
SIMPLEX NEW GENERATION model.

NOKTA DETECTION TECHNOLOGIES

DC 3.7V from battery

Bluetooth EDR
2402MHz-2480MHz
GFSK, m/4-DQPSK
79 Channels

1IMHz

PCB Antenna, max gain 2dBi.
Antenna information is provided by applicant.

V1.0
V1.0

1. The worst-case simultaneous transmission configuration was evaluated with no non-compliance found.

Results in this report are only for Bluetooth EDR function, and there is no other transmitter involved.
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2.2.Accessories of Device (EUT)

Accessories
Manufacturer
Model

Input

Output

2.3.Tested Supporting System Details

o ) Certification or
No. Description Manufacturer Model Serial Number
SDOC
1. Notebook PC Lenovo ThinkPad E14 N/A SDOC

2.4.Block Diagram of connection between EUT and simulators

Supporting
System

EUT

2.5.Test Mode Description

The test software “RFTestTool.app” was used to control EUT work in Continuous TX mode, and select test

channel, wireless mode

Tested mode, channel, and data rate information

Mode Channel Frequency (MHz)
CHO 2402
Carrier Tx Mode CH39 2441
CH78 2480
GFSK / Pi/4-DQPSK
, CHO to CH78 2402 to 2480
hopping on Tx Mode
) CHO 2402
GFSK / Pi/4-DQPSK
_ CH39 2441
hopping off Tx Mode
CH78 2480
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2.6.Test Conditions

Items Required Actual
Temperature range: 15-35°C 25°C
Humidity range: 25-75% 56%

Pressure range: 86-106kPa 98kPa

2.7.Test Facility

Shenzhen Alpha Product Testing Co., Ltd

Building i, No.2, Lixin Road, Fuyong Street, Bao’an District, 518103,
Shenzhen, Guangdong, China

June 21, 2018 File on Federal Communication Commission

Registration Number: 293961
Designation Number: CN1236
July 15, 2019 Certificated by IC
Registration Number: CN0O085

2.8.Measurement Uncertainty

(95% confidence levels, k=2)

Uncertainty

Uncertainty for Power point Conducted Emissions Test

1.63dB

Uncertainty for Radiation Emission test in 3m chamber
(below 30MHz)

3.5dB

Uncertainty for Radiation Emission test in 3m chamber
(30MHz to 1GHz)

3.74dB(Polarize: V)

3.76dB(Polarize: H)

Uncertainty for Radiation Emission test in 3m chamber
(1GHz to 25GHz)

3.77dB(Polarize: V)

3.80dB(Polarize: H)

Uncertainty for radio frequency

5.06x108GHz

Uncertainty for conducted RF Power 0.40dB
Uncertainty for temperature 0.2°C
Uncertainty for humidity 1%
Uncertainty for DC and low frequency voltages 0.06%
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2.9.Test Equipment List

_ Firmware i Cal
Equipment Manufacture Model No. . Serial No. Last cal.
version Interval
9*6*6 anechoic /
CHENYU 9*6*6 N/A 2022.05.17 | 3Year
chamber
Spectrum 2.3
ROHDE&SCHWARZ | FSV40-N 102137 2022.08.22 | 1Year
analyzer
Spectrum . A.14.16
Agilent N9020A MY499100060 |2022.08.22| 1Year
analyzer
. 2.28 SP1|1316.3003K03-10
Receiver ROHDE&SCHWARZ ESR 2022.08.22| 1lYear
2082-Wa
Receiver R&S ESCI 4.42 SP1 101165 2022.08.22 | 1Year
Bilog Antenna Schwarzbeck VULB 9168 / VULB 9168#627 |2021.08.30| 2Year
BBHA 9120 /
Horn Antenna SCHWARZBECK D 2106 2021.08.30| 2Year
Active Loop FMZB /
SCHWARZBECK 00059 2021.08.30| 2Year
Antenna 1519B
RF Cable Resenberger Cable 1 / RE1 2022.08.22 | 1Year
RF Cable Resenberger Cable 2 / RE2 2022.08.22 | 1Year
RF Cable Resenberger Cable 3 / CE1 2022.08.22 | 1Year
Pre-amplifier HP HP8347A / 2834A00455 |2022.08.22| 1Year
Pre-amplifier Agilent 8449B / 3008A02664 |2022.08.22| 1Year
L.I.LS.N.#1 Schwarzbeck NSLK8126 / 8126-466 2022.08.22 | 1Year
L.I.S.N.#2 ROHDE&SCHWARZ | ENV216 / 101043 2022.08.23 | 1 Year
Horn Antenna SCHWARZBECK | BBHA9170 / 00946 2021.08.30| 2 Year
" LNPA 1840 / 2022.08.22
Preamplifier SKET 5_0 SK2018101801 1 Year
Power Meter Agilent E9300A / MY41496628 |2022.08.22| 1 Year
Power Sensor DARE RPR3006W / 15100041SNO91 | 2022.08.22 | 1 Year
Temp. & Humid. ) WHTH-1000 / 2022.08.22
Weihuang 100631 1 Year
Chamber -40-880
Switching Mode / 2022.08.22
JUNKE JK12010S 20140927-6 1 Year
Power Supply
Adjustable /
MWRFtest N/A N/A N/A N/A
attenuator
10dB Attenuator Mini-Circuits DC-6G / N/A N/A N/A
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3. Maximum Peak Output Power

3.1.Limit

Please refer FCC part 15.247 & RSS-247..
For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz

band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125

watts, the e.i.r.p shall not exceed 4W

3.2.Test Procedure

The transmitter output is connected to the RF Power meter. The Power meter is set to

the peak power detection.

3.3.Test Setup

EUT »| Power meter
3.4.Test Result
Condition | Mode | Frequency | Antenna Conducted Duty EIRP Limit | Verdict
(MHz) Power (dBm) Factor (dBm) (dBm)
(dB)
NVNT 1-DH1 2402 Antl 5.519 0 7.519 21 Pass
NVNT 1-DH1 2441 Antl 5.686 0 7.686 21 Pass
NVNT 1-DH1 2480 Antl 5.562 0 7.562 21 Pass
NVNT 1-DH3 2441 Antl 5.85 0 7.85 21 Pass
NVNT | 1-DH5 2441 Antl 5.779 0 7.779 21 Pass
NVNT | 2-DH1 2402 Antl 2.682 0 4.682 21 Pass
NVNT | 2-DH1 2441 Antl 2.563 0 4.563 21 Pass
NVNT | 2-DH1 2480 Antl 3.217 0 5.217 21 Pass
NVNT | 2-DH3 2441 Antl 2.738 0 4.738 21 Pass
NVNT | 2-DH5 2441 Antl 2.69 0 4.69 21 Pass
NVNT | 3-DH1 2402 Antl 2.914 0 4.914 21 Pass
NVNT | 3-DH1 2441 Antl 2.814 0 4.814 21 Pass
NVNT | 3-DH1 2480 Antl 3.66 0 5.66 21 Pass
NVNT | 3-DH3 2441 Antl 2.938 0 4.938 21 Pass
NVNT | 3-DH5 2441 Antl 2.719 0 4.719 21 Pass




Page 12 of 73

Report No.: A2305333-C01-R08

4. Bandwidth
4.1.Limit

Intentional radiators operating under the alternative provisions to the general emission limits,
as contained in RSS-GEN, FCC Section 15.247(a)(1), must be designed to ensure that the 20
dB bandwidth of the emission, or whatever bandwidth may otherwise be specified in the
specific rule section under which the equipment operates, is contained within the frequency

band designated in the rule section under which the equipment is operated.

4.2.Test Procedure

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
bandwidth of the fundamental frequency was measured by spectrum analyzer with 30kHz RBW
and 100kHz VBW. The 20dB bandwidth is defined as the total spectrum the power of which is

higher than peak power minus 20dB.

4.3.Test Result

Condition | Mode | Frequency (MHz) | Antenna | 99% OBW (MHz)
NVNT | 1-DH1 2402 Antl 0.943
NVNT | 1-DH1 2441 Antl 0.943
NVNT | 1-DH1 2480 Antl 0.923
NVNT 2-DH1 2402 Antl 1.183
NVNT 2-DH1 2441 Antl 1.197
NVNT 2-DH1 2480 Antl 1.191
NVNT 3-DH1 2402 Antl 1.187
NVNT 3-DH1 2441 Antl 1.175
NVNT 3-DH1 2480 Antl 1.175
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Spectrum |
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OBW NVNT 1-DH1 2480MHz Antl
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OBW NVNT 2-DH1 2441MHz Antl
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OBW NVNT 3-DH1 2402MHz Antl
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OBW NVNT 3-DH1 2480MHz Antl

Spectrum | [@
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NVNT 1-DH1 2402 Antl 1.028 / Pass
NVNT 1-DH1 2441 Antl 1.026 / Pass
NVNT 1-DH1 2480 Antl 1.01 / Pass
NVNT 2-DH1 2402 Antl 1.326 / Pass
NVNT 2-DH1 2441 Antl 1.314 / Pass
NVNT 2-DH1 2480 Antl 1.348 / Pass
NVNT 3-DH1 2402 Antl 1.29 / Pass
NVNT 3-DH1 2441 Antl 1.318 / Pass
NVNT 3-DH1 2480 Antl 1.286 / Pass
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-20dB Bandwidth NVNT 1-DH1 2402MHz Antl
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-20dB Bandwidth NVNT 1-DH1 2480MHz Antl
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-20dB Bandwidth NVNT 2-DH1 2441MHz Antl
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-20dB Bandwidth NVNT 3-DH1 2402MHz Ant1
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-20dB Bandwidth NVNT 3-DH1 2480MHz Antl

Spectrum |
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5. Carrier Frequency Separation

5.1.Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.
Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mwW

5.2.Test Procedure

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The

carrier frequency was measured by spectrum analyzer with 30kHz RBW and 100kHz VBW.

5.3.Test Result

Condition | Mode | Antenna Hopping Freql Hopping Freq2 HFS Limit Verdict
(MHz) (MHz) (MHz) (MHz)
NVNT 1-DH1 Antl 2440.988 2441.99 1.002 0.025 Pass
NVNT 2-DH1 Antl 2440.99 2441.99 1 0.025 Pass
NVNT 3-DH1 Antl 2440.99 2441.99 1 0.025 Pass
CFS NVNT 1-DH1 2441MHz Antl
Spectrum | [@]
Ref Level 20.00 derm  Offset 478 dB w RBW 30 kHz
poe ALt 40dB SWT 63.3ps @ VBW 100 kHz Mode Auto FFT
@ 1Pk Max
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10 dBm = M2[1] 3.32 dBm
) T e = 2.44199000 GHz
0 dem & — e 7o
~—~; i ~ —"f -\“"\ ,
:nl—n\lij":-“‘rn_ T I.\u' - o ."lr.. ’ \ \\_ "N
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-30 d&m
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-60 dem
-70 dam
CF 2.4415 GHz 1001 pts Span 2.0 MHz
Marker
Type | Ret | Tre | X-value | Y-value | Function | Function Result |
M1 1 2.440988 GHz 3.28 dBm
M2 1 2.44199 GHz 3.32 dBm

|

] T
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b ALt
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6. Number Of Hopping Channel
6.1.Limit

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels
6.2. Test Procedure

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The

number of hopping channel was measured by spectrum analyzer with 100kHz RBW and 300KHz
VBW.

6.3.Test Result

Condition | Mode | Antenna | Hopping Number | Limit | Verdict
NVNT | 1-DH1 Antl 79 15 Pass
NVNT | 2-DH1 Antl 79 15 Pass
NVNT | 3-DH1 Antl 79 15 Pass
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Spectrum | |%1]
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7. Dwell Time

7.1.Test limit

Please refer FCC part 15.247 & RSS-247.
Frequency hopping systems operating in the 2400MHz-2483.5 MHz. The average time of
occupancy on any frequency shall not greater than 0.4 s within period of 0.4 sec- onds multiplied

by the number of hopping channel employed.

7.2.Test Procedure

7.2.1. Place the EUT on the table and set it in transmitting mode.

7.2.2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port
to the spectrum analyzer.

7.2.3. Set center frequency of spectrum analyzer = operating frequency.

7.2.4. Set the spectrum analyzer as RBW, VBW=1MHz, Span = OHz, Sweep = auto.

7.2.5. Repeat above procedures until all frequency measured were complete.

7.3.Test Result

PASS.
Detailed information please see the following page.
Condition | Mode | Frequency | Antenna | Pulse Total Burst Period | Limit | Verdict
(MH2z) Time Dwell Count Time (ms)
(ms) Time (ms) (ms)

NVNT | 1-DH1 2441 Antl 0.383 121.411 317 31600 400 Pass
NVNT | 1-DH3 2441 Antl 1.64 264.04 161 31600 400 Pass
NVNT | 1-DH5 2441 Antl 2.887 326.231 113 31600 400 Pass
NVNT 2-DH1 2441 Antl 0.39 124.02 318 31600 400 Pass
NVNT 2-DH3 2441 Antl 1.64 252.56 154 31600 400 Pass
NVNT | 2-DH5 2441 Antl 2.886 311.688 108 31600 400 Pass
NVNT | 3-DH1 2441 Antl 0.389 123.313 317 31600 400 Pass
NVNT 3-DH3 2441 Antl 1.641 259.278 158 31600 400 Pass
NVNT | 3-DH5 2441 Antl 2.89 320.79 111 31600 400 Pass
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Dwell NVNT 1-DH1 2441MHz Antl One Burst
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Dwell NVNT 1-DH3 2441MHz Antl One Burst
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Dwell NVNT 1-DH5 2441MHz Antl One Burst
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Dwell NVNT 2-DH1 2441MHz Antl One Burst
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Dwell NVNT 2-DH3 2441MHz Antl One Burst
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Dwell NVNT 2-DH5 2441MHz Antl One Burst

Spectrum |

(=]

Ref Level 20.00 dam Offset 478 db @ RBW 1 MHz

Att A5 dB = SWT 10 ms & VBW 3 MHz
SGL TRG:VID
@ 1Rm Clrw
M1i[1] 11.91 dBm
-94.000 ps
10 dEm p1[1] 3.27 dB
2.886000 ms
0 dim

-30 dem

i
-60 dBm

=70 dBm

CF 2.441 GHz

10001 pts 1.0ms/
Marker
Type | Ref | Tre | ¥-value | ¥-value | Function | Function Result |
w1 1 -94.0 s | 1101 dém |
o1 M1 1| 2,886 ms | 327 db |

J

Dwell NVNT 2-DH5 2441MHz Antl Accumulated

Spectrum |

Att A5 dE » SWT
SGL

Ref Level 20.00 d&ém Offset 478 db & RBW 1 MHz

3165 @ YBW 3 MHz

@ 1Rm Clrw

10 dBm

0 dBm

-50 d&m

-60 dBm

-70 dBm

CF 2.441 GHz

10001 pts

3,165/

( ]l

J
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Dwell NVNT 3-DH1 2441MHz Antl One Burst

Spectrum | |%:1

Ref Level 20.00 dam Offset 478 db @ RBW 1 MHz

Att 35 dBE = SWT 10 ms w VBW 3 MHz
Sl TRG:VID
@10k Clrw
M1[1] 0.26 dBm
" 0.000000000 s
10 dem D1f1] 1.45 dB
"L 389,000 ps
0 dBm ‘Lﬁl o
TRG -6.300 dBn
-10 dBm .
-20 dem

-30 dem

=0 dam

-60 dBimy
-70 dBém
CF 2.441 GHz 10001 pts 1.0ms/
Marker
Type | Ref | Tre | ¥-value | ¥-value | Function | Function Result |
M1 1 DO0s. 0.26 dém |
o1 M1 1 380.0 s 1,45 db | |
S—
Il J wi

Date: 20.JUN.2023 09:55:32
Dwell NVNT 3-DH1 2441MHz Antl Accumulated

Spectrum | |%J

Ref Level 20.00 d&ém Offset 478 db & RBW 1 MHz
Att 35 dB = SWT 3165 » VBW 3 MHz
SGL

@ 1Pk Clrw

CF 2.441 GHz 10001 pts 3.16 s/
( )i ) ]

Date: 20.JUN,2023 00:56:06
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Dwell NVNT 3-DH3 2441MHz Antl One Burst

Spectrum |

(=]

Ref Level 20.00 dam
Att
SGL TRG:YID

Offset 476 dB @ RBW 1 MHz
35 dB = SWT 10 ms w VBW 3 MHz

(@ 10k Clrw

M1i[1]
10 dBm

p1f1]
o dim

10.86 dBm
-145.000 ps
1.62dB
1.641000 ms

ol G -5 600

dBm

-10 dem-

|
-20 dem

-30 dem

-50 dam

-60 dBm

=70 dBm

CF 2.441 GHz 10001 pts

1.0ms/

Marker

Y-wvalug | Function |

Function Result |

| Type | Ref | Trc | ¥-value |
I M1

1 —145.0 s | -10.86 dBm |
oil M1 i 1641 ms | -1.62 db |

( ) ]

Dwell NVNT 3-DH3 2441MHz Antl Accumulated

Spectrum |

Ref Level 20.00 d&ém
Att
SGL

Offset 4.76 dB @ RBW 1 MHz
35 dB = SWT 3165 @ YBW 3 MHz

(@ 1Pk Clrw

10 dBm

T A

-40 dBm

-50 d&m

-60 dBm

-70 dBm

CF 2.441 GHz 10001 pts

3,165/

J J
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Dwell NVNT 3-DH5 2441MHz Antl One Burst

Spectrum |

(=]

Ref Level 20.00 dam Offset 478 db @ RBW 1 MHz

Att 35 dBE = SWT 10 ms w VBW 3 MHz
SGL TRG:VID
@ 1R Clrwe
M1i[1] 12.33 dBm
= -11.000 ps
10 dem D1f1] 0.37 dB
2.890000 ms
o dim
-30 dBm ‘
-60 dBmy
=70 dBm
CF 2.441 GHz 10001 pts 1.0ms/
Marker
Type | Ref | Tre | ¥-value | ¥-value | Function | Function Result |
w1 1 “11.0 ps | 12,32 dém |
o1 M1 1| 2,89 ms | 0.37 dB | |
—
L )il ) L

Dwell NVNT 3-DH5 2441MHz Antl Accumulated

Spectrum |

Ref Level 20.00 d&ém Offset 478 db & RBW 1 MHz
Att 35 dB = SWT 3165 » VBW 3 MHz
SGL

@ 1Rm Clrw

CF 2.441 GHz 10001 pts

3,165/

( J J
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8. Radiated Emissions
8.1.Limit

All the emissions appearing within 15.205 restricted frequency bands shall not exceed the
limits shown in 15.209, all the other emissions shall be at least 20dB below the fundamental
emissions, or comply with 15.209 limits.

15.205 Restricted frequency band

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45-515
10.495 - 0.503 16.69475 - 16.69525 608 - 614 535-5.46
2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-8.5
417725 -4.17775 37.5-3825 1435 -1626.5 9.0-92
4.20725 - 420775 73-746 1645.5-1646.5 93-95
6.215-6.218 74.8-75.2 1660 - 1710 10.6-12.7
6.26775 - 6.26825 108 -121.94 1718.8-1722.2 13.25-134
6.31175-631225 123-138 2200 - 2300 1447 -14.5
8.291 - 8.294 149.9 - 150.05 2310-2390 1535-16.2
8.362 -8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.7-156.9 2690 - 2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260 - 3267 23.6-240
1229-12.293 167.72-173.2 3332 -3339 31.2-318
12.51975 - 12.52025 240 - 285 3345.8-3358 3643 -36.5
12.57675 - 12.57725 322-3354 3600 - 4400 *
15.209 Limit
FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters uVv/m dB(pV)/m
0.009-0.490 300 2400/F(KHz) /
0.490-1.705 30 24000/F(KHz) /
1.705-30 30 30 29.5
30 ~ 88 3 100 40.0
88 ~ 216 3 150 435
216 ~ 960 3 200 46.0
960 ~ 1000 3 500 54.0
74.0 dB(uV)/m (Peak)
Above 1000 3
54.0 dB(uV)/m (Average)

Note: The peak limit is 20 dB higher than the average limit
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8.2.Block Diagram of Test setup
8.2.1 In 3m Anechoic Chamber Test Setup Diagram for below 30MHz

Distance = 3m
Computer
e Pre -Amplificr
EUT
[ 1 Im
a— Turmn table
T = Recoivier

I Giround Plane I

8.2.1 In 3m Anechoic Chamber Test Setup Diagram for below 1GHz

Semi-Anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m

3.0m

{Reference Point)

Turn Table
1.5m(L)*1.0m(W)*0 8m(H) ——» (Wood)

AMP H Receiver I PC System

8.2.2 In 3m Anechoic Chamber Test Setup Diagram for frequency above 1GHz

——
Test Antenna«

<1lm

Tum Table« -

A

<150cn >

ANNNANNNANNNN

I Receiverr‘H Preamplifiers

Note: For harmonic emissions test a appropriate high pass filter was inserted in the input port of AMP.
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8.3.Test Procedure
(1) EUT was placed on a non-metallic table, 80 cm above the ground plane inside a semi-anechoic

chamber.
(2) Setup EUT and simulator
(3) Test antenna was located 3m from the EUT on an adjustable mast. Below pre-scan procedure was

first performed in order to find prominent radiated emissions.

(a) Change work frequency or channel of device if practicable.

(b) Change modulation type of device if practicable.

(c) Rotated EUT though three orthogonal axes to determine the attitude of EUT arrangement produces
highest emissions

(4) Spectrum frequency from 9KHz to 25GHz (tenth harmonic of fundamental frequency) was

investigated
(5) For final emissions measurements at each frequency of interest, the EUT were rotated and the

antenna height was varied between 1m and 4m in order to maximize the emission. Measurements in
both horizontal and vertical polarities were made and the data was recorded. In order to find the
maximum emission, the relative positions of equipments and all of the interface cables were changed

according to ANSI C63.10 :2013on Radiated Emission test.
(6) For emissions above 1GHz, both Peak and Average level were measured with Spectrum Analyzer,
and the RBW is set at 1MHz, VBW is set at 3MHz for Peak measure; RBW is set at IMHz, VBW is set

at 10Hz for Average measure.
8.4.Test Result

We have scanned from 9kHz to the 10th harmonic of the EUT’s highest frequency.
Detailed information please see the following page.

From 9KHz to 30MHz: Conclusion: PASS

Note: The amplitude of spurious emissions which are attenuated by more than 20dB
below the permissible value has no need to be reported.
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From 30MHz to 1000MHz: Conclusion: PASS

Vertical:
$0.0 dBuv/m
70
&0
FCC Class B Radiabon
50 ’7
I
10
&
;
' \/
20
10
0.0
o0 40 50 GO 70 {MHz) ano 400 500 GO0 70D 1000000
No. Mk. Freq. Reading Correct Measure- Limit  Margin Antenna Table
Level Factor ment Height Degree
MHz dBuv dB dBuVim  dBuVim dB  Detsctor  cm degree Comment
1 348415 16.65 13.74 3039 4000 -961 peak
2 * B37558 19.95 13.72 3367 4000 -633 QP
3 85.1782 2319 9.98 3317 4000 -683 QP
4 97.1602 2450 10.68 3518 4350 -832 peak
5 128.5477 2340 13.51 36.91 4350 659 peak
6 151.1725  20.76 15.06 3582 4350 -7T68 peak

Note: 1. :Maximum data; x:0Over limit; :over margin.

2 Measurement=Reading Level+Cormrect Factor; Correct Factor=Antenna Factor+Cable Loss.
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Horizontal:
80.0  dBuv/m
7n
&0
FCC Class U Hodiation
50 ’7
I
40
Wz
10 W
20
1
0.
j0ooo 40 50 &0 70 @0 (MHz) Jon 400 500 GOD 700 1000.000
No. Mk. Freq. Reading Comrect Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBuV dB dBuV/m  dBuVim  dB  Detector  cm degres  Comment
1 53.7496 18.80 13.72 3252 4000 -748 QP
2 * B6.1093 2371 9.98 3365 4000 -631 peak
3 97.5811 2317 10.69 3386 4350 -964 peak
4 129.0447 2044 13.54 3398 4350 952 peak
5 169.1434  20.79 14.16 3495 4350 -855 peak
6 188.9415 2523 11.60 36.83 4350 667 peak

Note: 1. *Maximum data; x:Over limit; l:over margin.
2 Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.

Remark: All modes have been tested, and only worst data of GFSK mode, Channel 2441MHz was listed
in this report.
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From 1G-25GHz

Test Mode: GFSK TX Low

1, Result = Read level + Antenna factor + cable loss-Amp factor

2, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.

Freq |Read Level Polar | Antenna Cable Amp Result Limit Margin
(MHz) | @Buvim) | V)| Factor sy | T2 | Buvim) | @Buvim) | @By | REMA
(dB/m) (dB)
4804 46.17 \% 33.95 10.18 34.26 56.04 74 -17.96 PK
4804 36.49 \% 33.95 10.18 34.26 46.36 54 -7.64 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
4804 46.09 H 33.95 10.18 34.26 55.96 74 -18.04 PK
4804 38.43 H 33.95 10.18 34.26 48.30 54 -5.70 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
Test Mode: GFSK TX Mid
4882 44.08 \% 33.93 10.2 34.29 53.92 74 -20.08 PK
4882 34.52 \% 33.93 10.2 34.29 44.36 54 -9.64 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
4882 44.18 H 33.93 10.2 34.29 54.02 74 -19.98 PK
4882 36.74 H 33.93 10.2 34.29 46.58 54 -7.42 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
Test Mode: GFSK TX High
4960 44.04 \% 33.93 10.2 34.29 53.88 74 -20.12 PK
4960 35.05 \% 33.93 10.2 34.29 44.89 54 -9.11 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
4960 44.65 H 33.93 10.2 34.29 54.49 74 -19.51 PK
4960 34.59 H 33.93 10.2 34.29 44.43 54 -9.57 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
Note:




Page 43 of 73

Report No.: A2305333-C01-R08

From 1G-25GHz

Test Mode: /4 DQPSK TX Low

1, Result = Read level + Antenna factor + cable loss-Amp factor

2, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.

Freq |Read Level Polar | Antenna Cable Amp Result Limit Margin
(MHz) | @Buvim) | V)| Factor sy | T2 | Buvim) | @Buvim) | @By | REMA
(dB/m) (dB)
4804 44.29 \% 33.95 10.18 34.26 54.16 74 -19.84 PK
4804 35.22 \% 33.95 10.18 34.26 45.09 54 -8.91 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
4804 44.36 H 33.95 10.18 34.26 54.23 74 -19.77 PK
4804 34.78 H 33.95 10.18 34.26 44.65 54 -9.35 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
Test Mode: /4 DQPSK TX Mid
4882 45.11 \% 33.93 10.2 34.29 54.95 74 -19.05 PK
4882 35.33 \% 33.93 10.2 34.29 45.17 54 -8.83 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
4882 46.01 H 33.93 10.2 34.29 55.85 74 -18.15 PK
4882 33.11 H 33.93 10.2 34.29 42.95 54 -11.05 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
Test Mode: /4 DQPSK TX High
4960 42.88 \% 33.93 10.2 34.29 52.72 74 -21.28 PK
4960 35.49 \% 33.93 10.2 34.29 45.33 54 -8.67 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
4960 42.17 H 33.93 10.2 34.29 52.01 74 -21.99 PK
4960 35.34 H 33.93 10.2 34.29 45.18 54 -8.82 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
Note:
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From 1G-25GHz

Test Mode: 8DPSK TX Low

FCC limit.

1, Result = Read level + Antenna factor + cable loss-Amp factor

2, All the other emissions not reported were too low to read and deemed to comply with

Freq |Read Level Polar | Antenna Cable Amp Result Limit Margin
MHz) | @Buvim) | FV) | et sy | T2 | aBuvim) | @Buvim) | @By | REMA
(dB/m) (dB)
4804 47.50 \% 33.95 10.18 34.26 57.37 74 -16.63 PK
4804 34.97 \% 33.95 10.18 34.26 44.84 54 -9.16 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
4804 44.26 H 33.95 10.18 34.26 54.13 74 -19.87 PK
4804 36.66 H 33.95 10.18 34.26 46.53 54 -7.47 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
Test Mode: 8DPSK TX Mid
4882 43.33 \% 33.93 10.2 34.29 53.17 74 -20.83 PK
4882 36.89 \% 33.93 10.2 34.29 46.73 54 -7.27 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
4882 44.58 H 33.93 10.2 34.29 54.42 74 -19.58 PK
4882 33.70 H 33.93 10.2 34.29 43.54 54 -10.46 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
Test Mode: 8DPSK TX High
4960 46.23 \% 33.93 10.2 34.29 56.07 74 -17.93 PK
4960 32.94 \% 33.93 10.2 34.29 42.78 54 -11.22 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
4960 42.80 H 33.93 10.2 34.29 52.64 74 -21.36 PK
4960 33.43 H 33.93 10.2 34.29 43.27 54 -10.73 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
Note:
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Conducted RF Spurious Emission
TX. Spurious NVNT 1-DH1 2402MHz Antl Emission

Spectrum | |I:g_:l]

Ref Level 20.00 dem  Offset 462 dB » RBW 100 kHz

Atl 35 dE SWT 265 ms & VBW 300 kHz Mode Autn Sweep
SGL Count 10/10
@ 1Pk Max

M1[1] 4.50 dBm
10 dBm—4 2.402070 GHz
M2[1] -36.18 dBm
0 dBm 6.096924 GHz

-10 dam

01 -15.331 dBm

-20 dam

-30 d&m

-40 dam— M

= B

-60 dém

-70 dBm

Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker |
Type | Ref | Trc | ¥-value | ¥-value | Function | Function Result |
M1 1 2.40207 GHz | 4.50 dBm |
M2| 1 6.096924 GHz | -36.18 dBm |
M3 | | 1] 4.66225 GHz | -38.10 dBm |
1
1

M4 7.052491 GHz | -40.26 dBm |
Ms | 9,504493 GHz -39.85 dBm |

( ). ] | )

Dates: Z20.JUN.2023 05:37:22

TX. Spurious NVNT 1-DH1 2441MHz Antl Emission

Spectrum | |I:g_:l]

Ref Level 20.00 dem  Offset 4.76 dB » RBW 100 kHz

Att 35dE SWT 265 ms & VBW 300 kHz Mode Autn Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] 4.35 dBm
10 dBm—+H 2.440900 GHz
Y M2[1] -35.71 dBm
0 dBm 21.684225 GHz
-10 dam
D1 -1%.222 dBm
-20 dam
-20 dgm TE P ——
v ’

-44] dB

i
-60 dém
-70 dBm
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker |
Type | Ref | Trc | ¥-value | ¥-value | Function | Function Result |
M1 1 2.4409 GHz | 4.35 dBrm |
M2| 1 21.684225 GHz | -35.71 dBm |
[El [ 1] 4.732837 GHz | -37.00 dBm |
M| 1 7.341014 GHz | -40.95 dBm |
M5 | 1 9.716255 GHz -38.43 dBm |

—
|
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Tx. Spurious NVNT 1-DH1 2480MHz Antl Emission

Spectrum | |I:g_:l]

Ref Level 20.00 dem  Offset 460 dB &« RBW 100 kHz

Atl 35 dE SWT 265 ms & VBW 300 kHz Mode Autn Sweep
SGL Count 10/10
@ 1Pk Max
M1l1] 9.91 dBm
10 dBm—pr 2.479720 GHz
v M2[1] -36.57 dBm
0 dBm : 6.898083 GHz
-10 dim
01 -15.425 dBm
-20 dBem

-60 dém
-70 dBm
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker |
Type | Ref | Trc | ¥-value | ¥-value | Function | Function Result |
M1 1 2.47072 GHz | 3.01 dBm |
mz| 1] 5.808083 GHz | -36.57 dBm |
[El [ 1] 5.115760 GHz | -37.07 dBm |
M| 1 7.247487 GHz | -40.16 dBm |
M5 | 1 9.872428 GHz -39.32 dBm | |
—
( ] J w
Date: 20.JUN.2023 ©6:13:22

TX. Spurious NVNT 2-DH1 2402MHz Antl Emission

Spectrum | |I:g_:l]

Ref Level 20.00 dem  Offset 462 dB » RBW 100 kHz

Atl 35 dE SWT 265 ms & VBW 300 kHz Mode Autn Sweep
SGL Count 10/10
@ 1Pk Max
M1l1] -1.60 dBm
10 dBm 2.402070 GHz
i M2[1] -35.44 dBm
O dem . 18.279300 GHz
-10 dim
28-dan O1 -19.418 dBm
-30 dam —~ T

-441 dBr)-

BT
-60 dém
-70 dBm
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker |
Type | Ref | Trc | ¥-value | ¥-value | Function | Function Result |
M1 1 2.40207 GHz | -1.60 dBrm
M2/ 1| 18.2793 GHz | -35.44 dBm |
M3 | |1 4.834305 GHz | -38.08 dBm |
M| 1 7.086202 GHz | -40.00 dBm |
M5 | 1 9.621846 GHz -39.02 dBm |

—
|
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Tx. Spurious NVNT 2-DH1 2441MHz Antl Emission

Spectrum | |I:g_:l]

Ref Level 20.00 dem  Offset 4.76 dB » RBW 100 kHz

Atl 35 dE SWT 265 ms & VBW 300 kHz Mode Autn Sweep
SGL Count 10/10
@ 1Pk Max
Mi[1] -0.31 dBm
10 dem 2.440900 GHz
i M2L1] -36.19 dBm
0 dBm 6.347507 GHz
-10 dBm
20 42 01 ] dBm

Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker |
Type | Ref | Trc | ¥-value | ¥-value | Function | Function Result |
M1 1 2.4409 GHz | -0.31 dBrm
mz| 1] 5.347507 GHz | -36.10 dBm |
M3 | |1 4.884508 GHz | -37.13 dBm |
M| 1 7.445541 GHz | -39.86 dBm |
I M5 | 1 9.925368 GHz -38.80 dBm | |
—
( ] J w

Date: 20.JUN.2023 ©0B6:309:

TX. Spurious NVNT 2-DH1 2480MHz Antl Emission

Spectrum | |I:g_:l]
RefLevel 20.00 dém  Offset 4.60 dB » RBW 100 kHz
Att 35dE SWT 265 ms & VBW 300 kHz Mode Autn Sweep
SGL Count 10/10
@ 1Pk Max
Mi[1] -1.49 dBm
10 dBm 2.480600 GHz
, M2[1] -36.58 dBm
O dBm \ g
-10 dBm
2a-dRm—T 1
-30 dBm
M3 nAa M
-44 dBm - .
= B
-60 dém
-70 dBm
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker |
Type | Ref | Trc | ¥-value | ¥-value | Function | Function Result |
M1 1 2.4306 GHz | -1.49 dBm |
mz| 1] 6.75338 GHz | -36.59 dBm |
M3 | |1 4.978125 GHz | -28.51 dBm |
M| 1 7.604832 GHz | -40.27 dBm |
M5 | 1 9.868017 GHz -39.04 dBm |
—
L i ] X



Page 48 of 73 Report No.: A2305333-C01-R08

Tx. Spurious NVNT 3-DH1 2402MHz Ant1 Emission

Spectrum | |I:g_:l]

Ref Level 20.00 dem  Offset 462 dB » RBW 100 kHz

Att 3508 SWT 265 ms @ VBW 300 kHz Mode Auto Sweep
SGL Count 10410
@ 1Fk Max
mM1i[1] -2.89 dBm

10 dBm 2.402070 GHz

- m2[1] -36.22 dBm
0 dem—2H 6.893671 GHz
-10 dBm
—2a-dam—|o1 -16.716 dBm- -t - - -
-30 dem o s

- 5 M5

-441 dBvr)-

B
-60 dém
-70 dBm
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker |
Type | Ref | Trc | ¥-value | ¥-value | Function | Function Result |
M1 1 2.40207 GHz | -2.89 dBm |
M2| 1 5.893671 GHz | -36.22 dBm |
M3 | |1 4.75313 GHz | -36.90 dBm |
M| 1 7.031315 GHz | -40.36 dBm |
M5 | 1 9.65008 GHz -39.75 dBm | |
- —
( ] J w

Dates: Z0.JUN.2023 0B:51:00

TX. Spurious NVNT 3-DH1 2441MHz Antl Emission

Spectrum | |I:g_:l]
RefLevel 20.00 dém  Offset 4.78 dB » RBW 100 kHz
Att 35dE SWT 265 ms & VBW 300 kHz Mode Autn Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] -3.27 dBm
10 dBm 2.440900 GHz
M2[1] -36.13 dBm
0 dem—Ldl 21.250822 GHz
-10 dBm
28-dBm—pD1 -19.463 dBm
-30 dBm — =
b4 a5 T
=50 dam
-60 dém
-70 dBm
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker |
Type | Ref | Trc | ¥-value | ¥-value | Function | Function Result |
M1 1 2.4409 GHz | -3.27 dBm
M2| 1 21.259822 GHz | -36.12 dBm |
M3 | |1 4.839598 GHz | -38.26 dBm |
M| 1 7.181312 GHz | -40.45 dBm |
M5 1 9.917427 GHz -38.55 dBm |

—
|
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Spectrum |

Ref Level 20.00 dam

Tx. Spurious NVNT 3-DH1 2480MHz Antl Emission

(%]

Offset 460 dB & RBW 100 kHz

Att 35dBe SWT 265 ms & VBW 300 kHz  Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] -0.46 dBm
10 dBm 2.479720 GHz
" M2[1] -36.55 dBm
0 dBm x 6.119865 GHz
-10 dam
=rordem—Ho1 -19.046 dBm= —] —
-30 dem

-40 dBg—+

m
-60 dam
-70 dBm
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker |
Type | Ref | Trc | ¥-value | ¥-value | Function | Function Result |
M1 1 2.47072 GHz | -0.46 dBr
M2| 1 6.119865 GHz | -36.55 dBm |
M3 | 1 4.96439 GHz | -38.08 dBm |
M| 1 7.315426 GHz | -40.47 dBm |
M5 | 1 2.860076 GHz -39.16 dBm |




Page 50 of 73 Report No.: A2305333-C01-R08

9. Band Edge Compliance
9.1.Block Diagram of Test Setup

-
Test Antenna-
A
<lm . 4m >
-

Tum Table - eprrzzzzzz

=P

v

<150cm >,

ANANANANANANNX
OONENRNNNNR

l Receivery l—-| Preamplifiers

9.2.Limit

All the lower and upper band-edges emissions appearing within restricted frequency bands shall not
exceed the limits shown in FCC part 15.209 and RSS-GEN, all the other emissions outside operation
shall be at least 20dB below the fundamental emissions, or comply with FCC part 15.209 and
RSS-GEN limits.

9.3.Test Procedure

Refer to ANSI C 63.10, Clause 6.10.
All restriction band and non- restriction band have been tested, only worse case is reported.

9.4.Test Result

PASS. (See below detailed test data)
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Radiated Method:

Test Mode: GFSK-Low
110 |
100 i
a0 | J|
80- FCC Part 15B_RE 3m_Class BhPEak_l—dUGH‘,
E 70- |
2 60- FCC Part 158_RE_3m._Clask 8 AV_1-40GHz
@ |
T 50
>
3 40 -
1
30+ 1
]
20-
10
ﬂ-
2.36 2.426G
Freguency(Hz)
No. Frequency Level Factor Limit Margin |Detector| Height | Height | Angle
dBuV/m | dB/m dBuV/m dB cm tm dag
1* 2.389GHz 34.7 -18.1 74.0 -39.3 PK Ver 150.0 0.0 "
[ 2= | 2.389GHz 230 | -181 | 540 | -31.0 | Av | ver [150.0 | 0.0 |
hopping-off
110 1
100
80~ |
80- FCC Part 15B_RE 3m _Class
E 70~
2 60~ FCC Part 15B_RE_3m._Cla
L=
T 50
E
el 40_
30
20~ |
10+ |
0- i
2.3G 242G
Freguency(Hz)
No. Frequency Level Factor Limit Margin |Detector| Height | Height | Angle
dBuV/m | dB/m dBuV/m dB cm cm deg
1 2.380GHz 34.0 -18.1 74.0 40.0 PK Ver 150.0 0.0

[2*= | 23916Hz | 231 [ -181 | 540 | 308 | AV | ver | 150.0 | 245.0 |

hopping-on
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GFSK-High

Test Mode:

oo

100

asfo

Frequency in MHz

hopping-off

A R A A -
wyArER Ul [ana

ey Sy

e

Frequency in MHz

hopping

on
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Level(dBuv/m)

Test Mode: /4 DQPSK-Low
110
100
90+
80- FCC Pasrt 15B_RE 3m_Class iﬂeak_l—d—ﬂGHz
704
60- FCC Part 153_RE_3n1_Cla¥ &AU_!%GHZ

10+
D-
2.3G 2.42G
Freguency(Hz)
No. Frequency Lavel Factor Limi Margin |Detector| Height | Height | Angle
dBuv/m | dBfm dBuv/m dB om am deg
1= 2.389GHz 34.1 -18.1 74.0 -39.9 PK War 150.0 | 328.0 ||

[2= ] 23906Hz | 23.0 | -181 | 540 | -31.0 | Av | ver | 150.0 | 348.0 |

hopping-off

110 ,
100+
90 -
80- FCC Part 15B_RE 3m_Class

70-
60-
50-
40-
30
20+
10

FCC Part 15B_RE_3m_Clasii

Laval{dBuv/m)

1
2.3G6 242G
Freguency(Hz)

Mo. Frequency Lavel Factor Limit Margin |Detector| Height | Height | Angle
dBuv/m | dBfm dBuv/m dB m m deg

1* 2.389GHz 35.0 -18.1 74.0 -39.0 PK Ver 150.0 | 188.0

[2* | 2.391GHz | 23.0 | -181 | 540 | -31.0 | AV | ver | 150.0 | 303.0 |

hopping-on



Page 54 of 73

Report No.: A2305333-C01-R08

Test Mode:

/4 DQPSK-High

Lewvel in dBuvim

B R B8 & & &8 85 3 & 3 3 858 8 &

-
'
'
'
1
1
'
4
T
1
'
'
'
1
'
1
1
'
1
'
'
N
1
1
'
1
1
'
1
'
1
'
1
1
i
1
1
'
'
'
1
1
h
1
1
'
'
'
N
1
'
1
1
'
1
'
1
h
'
1
1
'
1
4
'
'
'
'
'
1

:

2470 2480
Freguency in MHz

hopping-off

Level in dBu/im

Frequency in MHz

hopping-on
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Level{dBuv/m)

Level{dBuV/m)

Test Mode: 8DPSK-Low
110
100+
90+
80~ ECC Part 15B_RE_3m_Class *Deak_l—xi{]GHz
70+
60- FCC Part 15B_RE_3m _Cla AV 1-40GHz
|
10
D_
2.3G 242G
Frequency(Hz)
No. Frequency Level Factor Lirnit Margin |Detector| Height | Height | Angle
dBuV/m | dB/m dBuV/m dB om m deg
il 2.380GHz 35.1 -18.1 74.0 -38.9 PK Ver 150.0 | 146.0
[2* | 2.3906Hz | 230 | -81 | 540 | -31.0 | AV | ver [150.0 | 0.0 |

hopping-off

Frequency(Hz)
Mo. Freguency Level Factor Limit Margin |Detector| Height | Height | Angle
dBuV/m | dB/m dBuV/m dB am (ay] deg
1 2.389GHz 35.1 -18.1 74.0 -38.9 PK Ver 150.0 | 125.0 "
[2=| 2389GHz | 229 | -181 | 540 | -311 | Aav | ver | 150.0 | 166.0 ||

hopping-on
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1004
95
90
85
80
75
70
65
60
55

Level in dBpW/m

50
45
40
35

307

25

20

Test Mode: 8DPSK-High

FCC-Part-1b-2GHz. Bk

W/ 2.483895000 GHz
45.063 dBpVim

¥ 5 453590000 GHz
33.926 dBuVim

2450

95
90

851

80+
751
70+

Level in dBpVIm

50
45
40
35
30
25
20

65+
60+
55

111

2470 2480 2430 2500

Frequency in MHz
hopping-off

2460

2483745000 GHz
v/ilzi 16 dBpvim

483755000 GHz
32:169 dBpV/m

2450

2460 2470 2480 2490 2500
Frequency in MHz
hopping-on

Note: 1. *:Maximum data; x:Over limit; !:over margin.

2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Conducted Method
GFSK Mode:

Test channel:

Lowest channel

S

RefLevel 0000 dBm  OFfset  3.00 cB w RBW 100 khz
o att Wl SWT 1108 us @ VEBW 00 kM Mode Auto FET
SGL Cownt 100/100

| CEEED

e o buguba g el g g o AR B T

ik

Type | Ref | Tre | H-value | T-wnlue | Function | E
ML 14l | 1

No-hopping mode

Ref Level 00,00 dom  OFfset  3.00 ob e RBW 100 kHz

b att dE SWT 113805 @ VW I00EHZ  Mode Auto FET
S6L Count LO00/1000
| O
ML3)
110 B

204
a0
50 cEh
oot o At e s it P nctoa e b
-0
s Btop 2 104 GHz |
| _Function | Function #esult Il

Hopping mode

Test channel:

Highest channel

RefLevel 0000 dBm  OFfset 3,00 cB w RBW 100 khz
o att Wl SWT 1108 0s @ VEBW 00 kM Mode Auto FET
aunt L0100

4

401 cn

|
40 oy -
! wl'»i-rw-_-wwﬁ.w. A it bt o g, AR

gL

-10

Btart 2,176 CHz 1001 pts

Btop 2576 GHz

—
ik

nction fesult |

type | Bef | T | *-valug |
| Al 747 I

No-hopping mode

Ref Level U000 dom  Offset  3.00 ob e RBW 100 kHz
o att Wl SWT 113 8ps @ VAW 00k Mode Auto FET
GL Counl 10001000

@17k M2

ML3)

b Mt ettt 1 St bt cassa PR SR IV

Btart 2,170 CHz 1001 pts Btop 2,576 GHz
LR, ]
mark e

| Function | Function Result |

Hopping mode
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Pi/AQPSK Mode:

Test channel:

Lowest channel

wm
ki
Ref Level 0000 dim  OFset 5.60 B w RBW 100 GHz
b att dE SWT 113805 @ VW I00EHT  Mode auto FRT
- ! 100/100
| CEEED
ML3)
110 B
wal1l
P
an
“atrcEm—D] 10 153 g
204
a0
=0
bt ot bciyivn, Ao biemnt b prtya B, L o
-0
Lart 2306 GHx 1001 pts Btop 2 104 GHz |
mark e
Type | Ret | e | #-value | Function | et Il
| T Al 7 40195 GHr |
i
1 I
1

No-hopping mode

&

Ref Level 0000 dBm  OFset 3.62 B w RBW 100

b att dE SWT 113805 @ VW I00EHZ  Mode Auto FET
5L Caunt 1000/1000

| O

L] 100 dam|

“2trrEm—] 18 224 i

30

v

Lk T
Mttt oot cam sl afin s, pire s ..‘...,-u.l\f-\‘-\.wuw,-.‘,mwv...u.a-w"l—v\-%-u.!

1001 pts Btop 2 104 GHz |

Function | Function Result

Hopping mode

Test channel:

Highest channel

RefLevel 0000 dBm  OFfset 3,00 cB w RBW 100 khz
o att Wl SWT 1108 0s @ VEBW 00 kM Mode Auto FET
SGL Cownt 100/100

1 18 65 dEe

ST T e TR bl Pl gl i, g 8 it |
-0
Blart 2,176 GHz 1001 pts Btop 2.576 GHz
park
type | Bef | drc | | fhesult |
| T i
- I
1

No-hopping mode

Spectrum

Ref Level 20,00 dim

Offset 3.60 cB w RBW 100 kHz

att WdE SWT  113.8ps @ VEW I0 kN Mode aute FET
SGL Count 10001000
OEEE
Ml
110
i Mol
"
.':"L
tEr

50 ok m I
1 e T T e it ket

Btop 2576 GHz

| Function fesult |

Hopping mode




Page 59 of 73

Report No.: A2305333-C01-R08

8DPSK Mode:

Test channel:

Lowest channel

No-hopping mode

[
v
RefLevel 0000 dBm  OFfset  3.00 cB w RBW 100 khz
FdE BWT 1108 ps @ VAW IO Mode Auto FET
! 100,100
L] 062 gam|
11 e 2,40215000 UH)2
mal1l Fd S
ad 30000000 £
<an Jf:
“2troEm—{] 17 114 g | !|
20 T
-40 ! ’I
50 1 it
4 - y
kal o rHT [ TR 1 TP WVUPRITIN FRTRTE [y, Tor o P
-0
s Btop 2 104 GH2
| _Function | Function #esult Il

&

Ref Level 00,00 dom  OFfset  3.00 ob e RBW 100 kHz
o att FdE AWT  1138ps @ VBW 300 kH:
GL Counl 10001000

sode auto FET

| e

0.7 cam]
D00 OF

.ID_,
B
|

|
f
|
|!

v R
F ) RPN W RMUTTIIY W PSPATON PSSR e BN S A PP R

o i
e i i

1001 pts ﬂDE I 404 CH2
1 get | 1re | #-value 1 | Function | Function Result Il

M1 2 47305 G |
I I |
M3 1 |
144 1 |

Hopping

Test channel:

Highest channel

S

Ref Level 0000 dim  Offset $.50 B w RBW 100 kHz

o att AdE BWT 1108 ps @ VAW IO Mode Auto FET
SGL Cownt 100/100
(@ 7k Ma
ML)
1
i
n '.n
5 T T I Lt L Lt
-0
BLart 2,170 GHZ 1001 pts Btop 2.576 GHz
park
Yowalue | Fumction | Function Result

#-walue |
4

type | Bef | drc |
(T - 1

No-hopping mode

5

Ref Level U000 dom  Offset  3.00 ob e RBW 100 kHz
o att FdE AWT  1138ps @ VBW 300 kH:
SGL Counl 10001000

sode auto FET

@17k M2

10

2
o

T

—IOEER—

104

4
a0 o

50 g
et

i e s b e e

TR PPN SRy PR CRRR P

-60 cBn

-10

BLart 2.7t
—

Btop 2576 GHz

Furncti

Result |

Hopping mode
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10.Power Line Conducted Emissions

10.1.Block Diagram of Test Setup

Vert. reference plane

/ EMI receiver

foBEBB O

o EUT [} O

///////////;// L
*

il 80cm
, !
2o, f
s e
S AL T T
""‘x
LISN h Reference ground plane
10.2.Limit
Maximum RF Line Voltage
Frequency Quasi-Peak Level Average Level

dB(uV) dB(uV)
150kHz ~ 500kHz 66 ~ 56* 56 ~ 46*

500kHz ~ 5MHz 56 46

5MHz ~ 30MHz 60 50

Notes: 1. * Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.

10.3.Test Procedure

(1) The EUT was placed on a non-metallic table, 80cm above the ground plane.

(2) Setup the EUT and simulator as shown in 10.1

(3) The EUT Power connected to the power mains through a power adapter and a line impedance
stabilization network (L.1.S.N1). The other peripheral devices power cord connected to the power mains
through a line impedance stabilization network (L.1.S.N2), this provided a 50-ohm coupling impedance for
the EUT (Please refer to the block diagram of the test setup and photographs). Both sides of power line
were checked for maximum conducted interference. In order to find the maximum emission, the relative
positions of equipments and all of the interface cables were changed according to ANSI C63.10:20130n
conducted Emission test.

(4) The bandwidth of test receiver is set at 10KHz.

(5) The frequency range from 150 KHz to 30MHz is checked.
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10.4.Test Result

Pass
Polarity: L
80.0 dBuV
70
\ FCC FPait 15 CLASS B QP
60
|
\ FCC Part 15 CLASS B AV
50
|
1
40 0
2 3 1 .
. v
20 m’][‘)‘\hu- - 1 i
AWSIARALY J\Jﬁ C , M
\\[( W/ \lvf \)J J ;ﬂ“v HJI '.f LL”I\)L'PJPIIIHJ\,J\»\. peak
W ) wha, ey
10 | S
i m AV
0.0
0.150 0.5 [MHz) 5 30.000
Reading Correct Measure- _
No. Mk.  Freq.  Level Factor ~ment Limit Margin
MHz dBuV dB dBuv dBuv dB  Detector Comment
1> 0.5070 3247 9.83 42.30 56.00 -13.70 peak
2 0.8700 23.35 9.84 3319 56.00 -22.81 peak
3 1.4340 23.32 9.81 3313 56.00 -22.87 peak
4 1.9680 23.56 9.76 3332 56.00 -22.68 peak
5 25290 2242 9.79 2N 56.00 -23.79 peak
6 3.6540 21.67 9.83 31.50 56.00 -24.50 peak
*Maximum data  x:Overlimit l:over margin 'Reference Cnly

Note: Measurement=Reading Level+Correc Factor. Factor=(LISN or ISN or PLC or Current Probe)Factor+Cable



Page 62 of 73 Report No.: A2305333-C01-R08

Polarity: N

80.0 dBuV

70

FCC Pait 15 CLASS B QP

60

FCOC Part 15 CLASS B AV
a0

40

20
) wpaak
.I Hln'\'. r:
LT . \M
10 mw“'mm,w/ *J-\HJJI e
0.0
0.150 0.5 [MHz] 5 20.000
Reading Correct Measure- _
No. Mk.  Freq.  Level Factor ment Limit Margin
MHz dBuv dB dBuv dBuv dB  Detector Comment
1" 0.5070 32.05 9.83 41.88 56.00 -14.12 peak
2 0.8730 2263 9.84 3247 56.00 -23.53 peak
3 1.4070 2324 9.81 33.05 56.00 -22.95 peak
4 1.9380 2292 9.77 3269 56.00 -23.31 peak
5 25020 21.95 9.78 3173 56.00 -24.27 peak
6 42120 21.21 9.85 31.06 56.00 -24.94 peak
*Maximum data  x:Overlimit l:over margin 'Reference Cnly

Mote: Measurement=Reading Level+Correc Factor. Factor=(LISN or ISN or PLC or Current Prabe)Factor+Cable

Note: All modes and channels have been tested and only the BLE 2402MHz(1Mbps) mode with the worst
data is listed.
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11.Antenna Requirements

11.1.Limit

For intentional device, according to FCC 47 CFR Section 15.203 and RSS-GEN, an intentional
radiator shall be designed to ensure that no antenna other than that furnished by the responsible
party shall be used with the device. And according to FCC 47 CFR Section 15.247 (b), if transmitting
antennas of directional gain greater than 6dBi are used, the power shall be reduced by the amount
in dB that the directional gain of the antenna exceeds 6dBi.

11.2.Result

The EUT antenna is internal antenna. It complies with the standard requirement.
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12.Test Setup Photo

12.1.Photos of Radiated emission
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13.EUT Photo
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--------- THE END OF REPORT-------



